Analysis of Delta-Notch interaction by molecular modeling and molecular dynamic simulation studies.
Notch is a single-pass transmembrane receptor protein. Delta (member of the DSL protein family), a Notch ligand, is also single-pass transmembrane protein that can interact with Notch to form the Delta-Notch complex. It has been demonstrated that of the 36 Epidermal Growth Factor (EGF) repeats of Notch, 11th and 12th are sufficient to mediate interactions with Delta. Crystal structure of mammalian Notch1 extracellular ligand binding domain shows the presence of 11th and 12th EGF-like repeats. Here a portion of the Drosophila Delta protein, known to interact with Notch extracellular domain, has been modeled using homology modeling. The structure of the Delta-Notch complex was subsequently modeled by protein-docking method using GRAMM. Molecular dynamic simulations of the modeled structures were performed. The probable structures for Delta-Notch complex have been proposed based on interaction energy parameter and planarity studies.